David Bowie's music career is one marked by dramatic image transformations and unexpected and frequent aesthetic changes. However, if we look beyond the surface and analyse Bowie's back catalogue for patterns and trends in his songwriting methodology, we can start to see evidence of a consistent creative voice that has been present and evolving throughout. This music language uses vocal articulations, idiosyncratic approaches to melody and harmony, mode and tonality, familiar and foreign sonic landscapes and nostalgic references to encode meanings beyond the lyric and immediate pop/rock style representation. Practices and processes that lead to the creation of shared meanings are located in the communicative exchange between creator and listener, a conversation that occurs at the intersection of Production and Consumption.
cultural artefact from the "economic processes and forms of organisation" that created it; the activities of consumption, and the meanings and values that flow from these, are intimately tied to both (3). The recorded pop song is a unique cultural product in the sense that it seeks to make an object out of something that is non-material, or as Simon Frith observes, "this intangible, time-bound aural experience cannot be touched or held" (2001, 26) . It used to be the case that for a musical product to be saleable it needed to be stored in some manner of physical container: a vinyl record, cassette tape or compact disc. This naturally lead to a sense of the container representing the record, together becoming a singular object; the cover artwork, the liner notes, the feel and weight of the media itself -these tactile music delivery systems have historically helped us to conceptualise audio recordings as art objects as well as art experiences. That magical combination of sound + vision is something that Bowie has played with throughout his career, taking care to offer not only new and exciting music ideas via his recordings, but also via well-conceived visual signifiers.
Fans know that the music's meaning is enriched by these visual cues: we imagine how Ziggy looks when we hear the songs from The Rise and Fall of Ziggy Stardust and the Spiders from Mars -in my mind, like some cat from Japan looking utterly fantastic in Kensai Yamamoto. At the announcement of a new album or single we might have immediately wondered, what does he look like? How is his hair? Not because we're shallow -it's actually an important consideration because it has always been one of his considerations, it's always meant something (see Mills 2015; Peraino 2012; Harrick 2008; Frith, Goodwin and Grossberg, 1993) .
Much has been made of various personae and different stylistic periods in
Bowie's career timeline; moments that denote a shift in musical and visual style. Ziggy Stardust, Plastic Soul, The Thin White Duke, the Berlin period, and so on -each of these headings comes with its own set of classifications: what he looked like at the time, where he lived in the world, his personal politics, where he was drawing his influences and ideas from -the information that informs how we make sense of what we hear.
Mapping the catalogue in such a way is useful for this purpose of understanding various different aesthetic foci and contextualising songs and albums against the timeline. It also divides the body of work into chunks (the Berlin Period, the Tin Machine years, the 80's, etc) where sweeping value judgements are easy to apply; where it is easy to lose sight of the whole body of work, its ecology, and any sense of it being a continuous flow of creativity, one thing following the other and leading to the next.
As a result, a lot of attention has been paid to Bowie's many changes, however the ways in which Bowie's outputs have remained the same tend not to receive as much attention from scholars and critics. "There's a very strong continuity to the work I do," encourages the reader to look "beneath the musical form (whether it be pop, rock, soul or drum'n'bass)" to the "threads of continuity" that run throughout the body of work, later adding "(his) fans and the critics have… simply on occasion been fooled by the musical and visual shape-changing" (487-8).
In this article I wish to focus on such threads of continuity, and explore some methods of mapping signifying practices across the catalogue, away from any gaze, and without dividing the work into sections of more or less value. My intention is to highlight the sophistication and consistency of Bowie's songcraft throughout -not only as found in the commercial hits, but also in the more obscure and less popular music of the catalogue -to encourage exploration and understanding of the quality and substance of his art. From this viewpoint we can discover a fascinating landscape: a uniquely stylised musicianship with recurring sounds, figures and features; sophisticated techniques in music composition; a personally developed, referential sound and music language or representational system (Hall 1997d) . With Bowie's music, the culture is not the catalogue itself, but the systems, processes and practices that created it, and the meanings that are created and exchanged at the intersection of Production and Consumption.
Music Semiology, Timbre and Media Literacy
Thinking about music as analogous to language is by no means a new idea (see Becker 1981; Dowling 1968; Kippen 1987; Jackendoff 1985; Feld and Fox 1994) , and music semiology, a method adapted from the study of linguistics, provides a way of conceptualising and analysing musical meaning as communication via signs and gestures. As an analytical tool to aid the understanding of popular music, it has been adopted by musicologists such as Philip Tagg (1982 ), Peter Dunbar-Hall (1991 and David Machin (2010) , amongst many others and it allows for the musical elements (harmony, melody, rhythm, tonality, etc.) to be considered alongside the timbral, textural, spectral and spatial elements of audio recordings -elements that are very difficult, if not impossible to notate, visualise or meaningfully represent using standard systems. This approach is useful in that it treats the recording as the primary text (as opposed to a written score or published song sheet), and it acknowledges the sonic elements of the song's performance and production as being intrinsic to the products' message. The semiological analysis of music also allows for the possibility that any number of these elements could be used to represent extra-musical (or as Philip Tagg might say, 'paramusical') ideas. As a methodology for analysis and interpretation, this approach sits well with Stuart Hall's ideas around language, representation and his constructivist conceptualisation of culture as being about shared meanings and the ways in which these meanings are produced (Hall 1997b ). Hall also reminds us that while the semiotic approach might imply a linear 'sender/message/receiver' process, it is also useful to conceive of these encoding/decoding processes as occurring within the circuit structure that is "produced and sustained through the articulation of linked but distinctive moments -production, circulation, distribution/consumption, reproduction" (Hall 1980, 128) . In the case of Bowie's musical and sonic representational system, communication is not transparent nor guaranteed to be received in a consistent way, but rather meaning is constructed in the dialogue between these "encoding and decoding moments" (Hall 1980, 136) .
The sound languages associated with various scenes and genres of recorded music are constantly evolving under the influence of developing technology and the zeitgeist. In Music, Language and the Brain (2010), Aniruddh Patel outlines two distinct sound systems that we are born into and grow to become literate in: the first is linguistic, the second a musical sound world that we're exposed to, the "timbres and pitches of the culture's music" (9). Timbre, a word by which we refer to the quality or tone colour of a sound, is a property inextricably linked with communication and memory. In This is Your Brain on Music (2006) Daniel Levitin states that timbre is the "most important and ecologically relevant feature of auditory events", and the "principal feature that distinguishes the growl of a lion from the purr of a cat, the crack of thunder from the crash of ocean waves" (45). He goes on to state that our ability to identify differences in timbre is so acute that it allows us to recognise "hundreds of different voices" to the point of being able to discern whether "someone close to us -our mother, our spouse -is happy or sad, healthy or coming down with a cold, based on the timbre of that voice" (54).
In a live musical performance, timbres are interpreted in the moment as music messages are streamed past us in real time. They can never be repeated in exactly the same way again -the variables of environment, performance, chance and human error combine to create a unique experience. One of the enchanting features of score-based music is the ephemeral nature of its existence, the endless potential for different performed experiences of it. In an audio recording timbres are inscribed definitively, and the ability to play back the music more than one time means that these spectral details can be analysed up close, pored over, understood in a different way. This is one of the reasons recorded music has the capability of accumulating extra-musical baggage: timbral memories give us the ability to recall sounds and samples from other places; production vernacular can situate new musical ideas in a different time-space; reference, self-quotation and other hauntological production techniques can add layers of meaning to a musical statement, mediating between past and present.
In Understanding Popular Music (1994), Roy Shuker writes about the necessity of a 'critical media literacy' in order to effectively appreciate the context of popular music. This, he says, comes about through the process of actively and passively reading the popular media that saturates society (8). In Distinction (1984), Bourdieu points out that it is our accumulated cultural knowledge that gives pleasure to the reading of cultural texts. Nate Harrison echoes this idea when he refers to the "collective audio subconscious" (Harrison 2014) , where shared meanings exist because of shared exposure to media cultures.
This notion can be downscaled to a 'critical Bowie literacy', too. You don't need to be a musicologist or an anorak to appreciate these encoded meanings. 
A Topology of Bowie Musicology
Stuart Hall showed us how meaning does not simply arise from an object's mere existence, but from the "language games and classifying systems into which they are inserted" (Hall 1997a, 221) . Cultures are navigated by shared conceptual 'maps of meaning' -thus constantly renewing frameworks that we, the listeners and consumers, create via discourse so that we may make sense of things.
When classifying the musical and sonic features of Bowie's catalogue, we not only consider the raw elements of production, but their appearance and recurrence in the timeline -for example, song materials located within the so-called Berlin Triptych might include the sound of snare drums being processed through Tony Visconti's harmonizer, or the timbres of the EMS Synthi AKS, the unique reverberations of the large hall at Hansa Tonstudio, the ambient-stylistic influence of Brian Eno, and so on.
As a result, these practices when repeated outside of their historical setting take on representational weight. As Hall remarked (1997c), "systems of classification are very complex, but without some noting of 'this belongs with that, that is different from this,' we wouldn't be able to have a conceptual map". And it is this map-making that I am interested in, a kind of cartography of signifying practices across the catalogue. If
Bowie's music productions share a common language, then what features would we be able to recognise as being part of that representational system?
The key to code breaking is discovering the pattern. In surveying Bowie's music work, we look beyond individual lyrical narratives, album concepts and surface style shifts, and take a holistic view of creative practices from Liza Jane (1964) through to Blackstar (2016) -seeking patterns in song craft, creative philosophy and approach, recurring recognisable sonic effects, various different expressive vocal characterisations and articulations, and anything else we can find.
A great hallmark of Bowie's songwriting is his unique gift for melody. It is generally accepted and agreed upon amongst critics and musicologists (particularly in the wake of his passing) that he has penned some of the most lovely and uniquely distinctive melodies ever to grace the popular canon (and if you doubt that claim, I refer the reader to the tender curves of 'Lady Grinning Soul' (from Aladdin Sane), the grandiose architecture of 'Life On Mars?' (Hunky Dory), the cascading strangeness of 'Ashes to Ashes' (Scary Monsters) -three examples chosen arbitrarily out of many worthy contenders).
The melodies in the catalogue are characterful and distinct, yet overall there is a certain Bowieness to these shapes. You can observe them caressing an odd angle long enough to make the strangeness feel natural -for example, the refrain "…oh Ramona", in 'The Hearts Filthy Lesson' (1. Outside) and "Can't turn around no, can't turn around no", in 'DJ' (Lodger) both jump to an unexpected pitch and stubbornly stay there to carve out a hook. The phrase might land on a dissonant note and teasingly deny a resolution, like in the line "'Cos you can never really tell when somebody wants something you want too", Of Crime)' (Blackstar)). In 'Let's Dance' (Let's Dance), we get both the declaring top phrase and an extension of it that lingers afterwards in the recesses: "Let's dance / Put on your red shoes and dance the blues" -this approach can be observed elsewhere for example in 'Sons Of The Silent Age' ("Heroes") ("Search through their one inch thoughts then decide it couldn't be done") and 'New Angels Of Promise' (hours…) ("We are the fabulous lovers / I am a blind man she's my eyes").
Part of the magic is in the disruption of expectations. A standard approach in Western tonal music traditions is to build melodic phrases into 'arch' shapes (see Adams 1976; Edworthy 1985; Huron 1996) , ascending towards moments of heightened intensity and then receding. There are instances of arch shaped phrasing in Bowie's songwriting ('Absolute Beginners' -Bowie's theme tune to the 1986 film of the same name is a good example), however we more often see him carving out a different line:
throwing his voice like a javelin, hitting a mark with energy and intensity and spiraling downward from there. Figure 1 In classifying and mapping these qualities one might wish to create a system where Bowie's use of various voices was plotted along a continuum ranging from seemingly unaffected to completely self-reflexive. While a melody line or chord progression is more or less quantifiable, identifying vocal tones and articulations (and reading/assigning meanings to these qualities) is less clear-cut.
As ever with the analysis of music's meaning, all we have to work with is our own perception (Olwage 2004) , and the way in which we process and balance the information coming at us from multiple sources: the text, the music, its performances and aesthetics, the technological, historical, social and economic conditions of its production (Moore 2001) . Classifying Bowie's vocalisations based on individual perception will return subjective results, but as a map-making exercise it would be useful if it can make visible patterns and trends that could help us better understand and contextualise these as signifying practices against the rest of the song information.
Advancements in music machine listening 1 may soon provide access to algorithms that can identify specific timbral differences of a vocal that is embedded within an arrangement, bringing aspects of this work back into the realm of the objective. Not content to wait for such technology, I set up a classifying system for this purpose. A simple dataset was created that tagged each song in the catalogue with a general lyrical theme, a prevalent voice type (if any), and other information of interest (year of release,
style references, what kind of key or mode the song is in, etc.). This information was used to create basic data visualisations that allowed me to filter and view these properties in interesting combinations.
The visualisations were generated using the free software application Tableau [ Figure 2 Inserted Here] Figure 2 . Vocal styles represented across the whole catalogue.
[ Figure 3 Inserted Here] [ Figure 4 Inserted Here] 
Shifting Discourse
"Taking the present philosophical line we don't expect our audience to necessarily seek an explanation from ourselves. We assign that role to the listener and to culture. As both of these are in a state of permanent change there will be a constant "drift" in interpretation. All art is unstable. Its meaning is not necessarily that implied by the author. There is no authoritative voice. There are only multiple readings." (Bowie 1995) "There is no escape from the fact that meaning is, in the end, interpretation. It is always contextual." (Stuart Hall, 'Representations in the Media' lecture, 1997(c)) Allen F. Moore identified a potential problem with music analysis, in as much as it requires us to assemble meaning from listening to something, an experience that is personal, physical, and "at root… subject to interpretation" (2003, 6 
Conclusion
The purpose of this article is not to tell you how you ought to listen to Bowie records, and I'm certainly not trying to suggest that the best way to appreciate Bowie's music is to acquire an encyclopedic knowledge of it. Bowie's musical cultural phenomena can approached via multiple access points: from the radio hits to the deep cuts to an understanding of Bowie's musical language games and further into the realms of the obsessives. We construct meaning when we consume these products because we contextualise and make sense of what we perceive against the culture that we know. The
Bowie culture that we have helped to construct by being participants in this exchange.
This article focuses on a specific area of Bowie's cultural production -the music of his catalogue, not taking into account the institutions and other systems of production (record labels, publishing, marketing, funding and sponsorship, etc), or the historical, industrial conditions that led to its creation. Also beyond the remit for this discussion, but still a point worthy of exploration, is the idea of 'production for profit' -commerciality, courting mainstream success and 'selling out'. There is a lot more to say about how Bowie is musically produced -the impact of music technology, experimentalism, key collaborative relationships, touring performances, the Internet. By keeping the focus tightly on Bowie's approaches to songcraft and looking at ways of mapping signifying practices within it, I have sought to articulate, in an intertextual way, the meaning-making discourse between art object and interpretation, production and consumption. I have also sought this opportunity to spotlight Bowie's skill and sophistication as a composer, performer and producer of music.
Bowie's musical outputs produced meanings about himself, his philosophies, intellectual, emotional and futuristic worlds, through the encoding of ideas using the languages of music, text, sound, and memory. Bowie's songwriting practices encode meaning through the crafting of lyrics, melodies, harmonies, structures and textures.
The consumption of Bowie's musical products creates meaning through the social creation of myths and memes, by becoming attached to history and embedded in memory, by accumulating extra-musical 'baggage'. In listening to and decoding these messages, we can recognize, analyse, categorise and quantify -constructing our sense of identity through the direct experiences music offers, allowing us to inhabit "imaginative cultural narratives" (Frith 1996, 124, paraphrase 
